Characterisation of different morphological features of black tiger shrimp (Penaeus monodon) haemocytes using monoclonal antibodies.
Monoclonal antibodies (mabs) specific for Penaeus monodon haemocytes were produced by immunising mice with membrane lysates of shrimp haemocytes. Four mabs (WSH 6, WSH 7, WSH 8 and WSH 16) were characterised using flow cytometry, light microscopy, laser scanning microscopy, electron microscopy and immunoprecipitation. WSH 6 recognised a carbohydrate determinant on an 85 kDa molecule. WSH 7, WSH 8 and WSH 16 recognised 50, 35 and 115 kDa molecules, respectively. For all mabs, differences in amount and intensity of the labelling were found when haemocytes were fixed immediately in 2% formaldehyde in Alsever's Solution (AS), compared with non-fixed haemocytes that were kept in AS (which reduced activation of the haemocytes) or in L15 cell culture medium. WSH 6 reacted with the cell membranes of all fixed haemocytes, while WSH 7 and WSH 16 reacted with the cell membranes of >80% of fixed haemocytes. The membrane labelling appeared to decrease when cells were kept in L15 medium. WSH 8 did not react with the haemocyte membranes. All mabs reacted with some granules, mainly present in the hyaline cells, when the haemocytes were immediately fixed. When non-fixed cells were kept in AS and in L15 medium, positive granules were also observed in semigranular and granular haemocytes as well as in the largest granules of a fourth cell type, that contains many granules of different size and electron density. Immunoreactive extracellular thread-like material could be observed in cells in L15 medium. The change in staining pattern was extreme for WSH 8, somewhat less for WSH 6 and WSH 7 and the lowest for WSH 16. Double labelling revealed that all mabs showed a different staining pattern on membranes as well as on granules. WSH 16 also showed labelling in cytoplasmic vesicles, as well as in haemolymph plasma on histological sections. The hypothesis is put forward that immunoreactive molecules recognised by these mabs, are related to haemocyte activation factors.